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For  obtaining  a  regular  and  reliable  effect  from  the  use  of  a  live 
vaccine  against  influenza  it  is  necessary  to  use  a  specific  preparation  of 
a  guaranteed  quality  containing  a  highly  immunogenic  virus.  It  is  also 
very  Important  that  the  correct  method  of  applying  the  vaccine  be  used,  in¬ 
cluding  the  triple  administration  of  the  preparation  by  means  of  pulveri¬ 
zation  in  the  upper  respiratory  tract  and  the  maximum  extent  of  immuniza¬ 
tion  of  susceptible  continents  (Smorodintsev  and  Korovin,  1961;  Smorodintsev 
•t  al.,  1961;  SaK>rodintse\ ,  1962;  Smorodintsev  it  al.,  1962). 

The  present  wo, k  was  started  in  the  end  of  1961,  prior  to  the  .  .Re¬ 
scale  Influenza  outbreak  in  January- -April,  1962.  The  epidemic  took  pLve 
in  the  form  of  two  successive  waves.  0£  these,  the  first  was  cuased  by  the 
virus  of  Influenza  type  A2  (January — February,  1962),  and  the  second  by 
the  virus  of  type  B  (March-- April,  1962).  Under  the  specified  conditions 
a  significant  difference  was  observed  in  the  Incidence  of  vaccinated  am1: 
nonvacclnated  persons. 

The  immunization  was  carried  out  with  the  lyophillzed  live  influence 
vaccina  produced  by  the  Leningrad  Institute  of  Vaccines  and  Sera,  and  put 
out  in  the  form  of  a  monovaccine  of  type  A2  (series  No  181)  and  of  type  t 
(Series  No  194).  The  concentration  of  virus  in  the  series  of  vaccines  used 
corresponded  to  the  instruction  requirements  and  comprised  7  lglO  for  type 
A2  vaccine  and  5  lglO  for  type  B. 

Before  use  the  dry  monovalent  vaccine  was  diluted  with  boiled  water 
which  had  been  cooled  to  room  temperature  or  distilled  water  in  a  ratio  of 
1:2.5  (5*1  of  water  per  2  al  of  vaccine).  After  dissolving,  the  vaccir.es 
of  types  A2  and  B  were  incorporated  in  equal  volustes  into  a  di vaccine.  Here 
the  end  dilution  of  each  monovaccine  equaled  1:5. 

Following  the  triple  administration  of  the  resulting  divaccine  to  83 
adults  who  had  a  low  antibody  content  in  the  blood  prior  to  immunization 
(1:10  and  lower),  in  3  weeks  following  the  final  immunisation  a  fourfold  and 
higher  Increase  of  antibodies  was  noted  in  591  in  respect  to  type  A2  and  in 
64X  in  respect  to  type  Bl  ,  which  corresponded  to  the  instruction  requirements 
of  the  Serum-Vaccine  Committee  of  the  USSR  Ministry  of  Public  Health. 
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Tie  inoculations  were  performed  by  means  of  administering  0.25  ml  of 
diluted  divaccine  A2  +  B  or  monovaccine  of  type  A2  or  B  into  the  nasal  pas* 
sage  with  the  help  of  a  barbershop  metallic  sprayer.  Prior  to  vaccination 
the  nasal  passages  were  cleaned  of  mucus  (by  blowing),  and  following  admin¬ 
istration  of  the  vaccine  the  inoculated  person  remained  with  his  head 
thrown  back  for  2--3  minutes. 

All  the  sprayers  used  were  preliminarily  checked  and  graduated,  that 
is,  a  determination  was  made  of  how  many  compressions  of  the  rubber  bulb 
were  necessary  for  administering  0.25  ml  of  tie  preparation. 

In  Octoher--November  1961,  young  men  ( 19 — 2 1  years  old)  from  organized 
collectives  were  subjected  to  immunization.  For  increasing  the  effective¬ 
ness  of  the  immunization  each  collective  was  inoculated  completely  with  live 
vaccine.  As  a  control  there  were  other  analogous  collectives  in  which  active 
lmmunication  was  not  carried  out  at  all  or  in  which  they  used  monovaccines 
of  one  of  the  two  serological  types  —  A2  or  B.  During  the  period  of  the 
type  A2  influenza  epidemic  it  was  possible  to  study  the  effectiveness  in 
14  collectives  infrhlch  the  inoculations  were  performed  with  dlvaccine  or  A2 
vaccine.  The  total  number  of  men  was  12,601.  In  the  10  control  collectives 
there  were  16,052  men  who  had  not  been  inoculated  at  all  or  who  had  been 
Inoculated  with  type  B  vaccine.  Under  observation  during  the  period  of  the 
B  influenza  outbreak  were  12  collectives  which  had  been  Immunized  with  di- 
vaccine  or  monovaccine  type  B  (10,473  persons)  and  21  collectives  which  had 
not  been  inoculated  at  all  or  were  Inoculated  with  A2  vaccine  (18,180  persons). 

Observations  of  the  Inoculated  and  noninoculated  persons  began  insaedi-. 
ately  following  the  conclusion  of  inoculations,  that  is,  beginning  with  Janu¬ 
ary  1962.  These  included  the  obligatory  hospitalization  of  all  persons  who 
had  an  increase  in  temperature  and  influenza- like  symptoms.  All  the  persons 
who  fell  ill  were  subjected  to  hospitalization  but  only  those  who  had  the 
appropriate  diagnosis  were  considered  under  the  heading  of  influenza. 

During  the  period  of  the  type  A2  influenza  outbreak  from  15  January 
through  25  February  and  the  subsequent  type  B  Influenza  outbreak  in  March- - 
April  1962  a  selective  laboratory  investigation  was  carried  out  on  in¬ 
fluenza  stricken  persons  from  both  the  vaccinated  and  nonvaccinated  contin¬ 
gents.  The  laboratory  investigation  included  a  virological  study  of  the 
secretion  of  the  nasal  cavity,  taken  on  the  1 — 3rd  day  of  Illness  and  injected 
into  the  amniotic  cavity  of  10--11  day  old  chick  embryos.  Paired  sera  from 
patients,  taken  during  the  acute  period  of  the  disease  and  after  2 — 3  weeks 
from  the  onset  of  illness,  were  investigated  in  the  hemagglutination  inhibi¬ 
tion  reaction  with  human  erythrocytes  of  rhe  0  group,  which  were  added 
after  twofold  dilutions  of  the  sera  with  4  AU  of  antigen  (diagnostic  agent 
type  A2  produced  by  the  Leningrad  Institute  of  Vaccines  and  Sera)  were  main¬ 
tained  for  18  hours  at  4°. 

The  data  on  morbidity  was  collected  on  each  individual  collectiwof 
inoculated  and  noninoculated  contingents.  We  considered  all  the  cases  with 
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ordei  to  ensure  <i  ui  1 1- founded  suinmat  ion  of  the  liat  >  based  on  tin*  nurt  i » J 1  t ' ' 
of  individual  col  lect  i  ves  by  groups  of  inoculated  and  non  i  hoc  ul  a  t  <.  d  pci  ‘.out., 
we  dot  i  cm  tiled  the  dates  for  the  onset  .md  cone  lust  ion  of  the  outbreak  i  >i 
each  collective.  Increasis  tc.  the  indices  of  morbidity  for  each  dowide  over 
r>  pci  10(50  (0.  iJL)  were  considered  as  the  onset  ot  the  outbieux.  !w  /in 
analogous  method  wo  determined  the  date  for  the  conclusion  of  ih<-  out¬ 
break,  being  guided  by  a  lowering  of  morbidity  foi  a  decade  to  an  index  id 
b  per  1000. 

Since  ti  e  aviiuge  dut'oticm  o i  an  ov.tbre  .i.  oi  lwtlwiu  .•  '  ai.O  B  m 
1 96  2  w  is  con  t  a  t  tie  1  in  two  decuJis  basid  on  lndiviUuul  lollrcli'..  ,  vn  -  .ii  ui 
t  locally  consideicd  an  increase  in  the  number  of  cases  oi  influenza  for 
decades  oi  more  than  i0  per  1000  persons  a;,  the  index  foi  an  increase  iti 
nunbidity.  In  a  number  of  col  1  <:c  ti  v  c increased  inci.lt  nec  «itb  iuilueii't 
A2  and  R  was  re.ee  r  led  over  a  period  of  j  dciadc-s,  and  less  often  -  during 
1  decade. 

In  this  manner  wo  ascertained  the  number  of  cases  in  each  separate  <1- 
lective  during  ttie  epidemic  luiluen/.i  A2  in  January  --  February,  and  in¬ 
ti  uc-nza  B  iti  Mari  h- -Apvii  1962 

When  analyzing  the  dynamics  of  the  influenza  X/  and  B  outbreaks  in  the 
groups  of  vaccinated  and  nonvacc. inated  persons,  we  used,  in  chronological 
order,  the  data  based  on  total  iniluenza  incidence  for  2  decades  oi  the  pre¬ 
epidemic  period  (December  196 1— January  1%/)  and  for  }  decades  of  the  rise 
in  influenza  for  e.icii  outbreak. 

in  J  number  of  collectives,  particularly  among  those  which  were  vac¬ 
cinated,  no  rise  at  all  was  noted  in  incidence  above  the  previously  stated 
normal  level  (5  ptu  1000  for  one  decade).  This  was  accepted  conditionally 
as  0.  IT-  propoi  t  lt».>  of  such  favorable  collectives  in  the  control  group 
turned  out  to  he  considerably  less  than  in  the  group  which  was  encom¬ 
passed  by  massive'  immunization. 

During  the  period  of  the  first  wave  of  influenza  in  January- -Fuhrmry 
1962,  12  strains cf  the  A2  influenza  virus  were  isolated  from  the  29  patients 
investigated.  The  bond  between  this  wave  of  incidence  and  the  type  A?  intlur 
virus  was  supported  by  the  results  of  investigating  141  paired  sera;  in 
121  of  these,  that,  is,  in  85.5%,  an  increase  of  4  times  and  more  was  noted 
in  the  antibodies  to  the  type  A2  influenza  virus. 

In  March — April  1962,  negative  results  were  obtained  during  the  viro- 
logical  investigation  of  60  patients.  This  was  supported  by  other  data 
throughout  Leningrad,  testifying  to  the  exceptionally  low  isolation  rate  of 
the  type  B  influenza  virus  in  the  epidemic  of  1962.  At  the  same  time, 
during  the  serological  investigation  of  paired  sera  from  137  patients  with 
the  Bl4  vaccine  strain,  in  101  cases  a  positive  result  was  obtained  (73.6%). 
This  substantiated  the  bond  of  the  second  wave  of  influenza  in  March--April 
1962  with  the  type  B  influenza  virus.  An  increase  of  antibodies  to  the  in¬ 
fluenza  virus  in  patients  during  this  period  was  noted  only  in  rave  coses. 
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We  divided  the  results  of  studying  incidence  among  inoculated  and 
inoculated  into  the  two  outbreaks  of  type  A2  and  B  which  were  observed. 
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In  table  1  we  present  the  data  on  influenza  incidence  among  inoculated 
and  noninoculsted  contigents  during  the  p°i iod  of  the  first  wave  of  in¬ 
fluenza  type  A2. 


Out  of  the  14  collectives  in  which  vaccination  was  not  carried  out 
entirely,  or  where  the  type  B  monovaccine  was  used  for  inoculation,  out¬ 
breaks  of  very  high  intensity  (more  than  200  cases  per  1000)  were  noted  in 
one,  of  high  intensity  (100-199  cases  per  1000)  -  in  one,  of  moderate  in¬ 
tensity  (50--S9  cases  per  1000)  -  in  2,  and  of  low  intensity  (10--49  cases 
per  1000)  -  in  ‘j  collectives.  In  5  collectives  there  was  no  rise  in  inci¬ 
dence.  A  completely  different  distribution  of  influenza  outbreaks  based  on 
intensity  was  noted  for  the  same  period  of  the  first  wave  of  type  A2  in 
the  19  control  collectives  with  a  total  strength  of  16,052  men.  Here  in 
the  predominant  number  of  collectives  (12  out  of  19)  a  very  high  (8  collec¬ 
tives)  and  high  (4  collectives)  intensity  of  outbreaks  was  recorded.  Moder¬ 
ate  and  low  intensity  outbreaks  were  recorded  in  6  collectives  and  in  only 
one  collective  there  was  no  rise  in  influenza. 


The  results  of  the  observations  of  the  intensity  of  morbidity  among 
inoculated  and  noninoculated  groups  during  the  period  of  the  Influenza  B 
outbreak  are  presented  in  table  2.  During  this  period  the  differences  in 
the  intensity  of  morbidity  between  the  inoculated  and  control  collectives 
were  expressed  more  clearly  than  during  the  type  A2  outbreak.  In  the  12 
collectives  in  'which  10,473  men  were  vaccinated,  there  were  no  outbreaks 
of  a  very  high,  high,  and  moderate  intensity.  There  were  only  4  collectives 
with  a  low  incidence  rate  of  10 — 49  cases  per  1000;  in  the  remaining  8  col¬ 
lectives  no  rise  in  influenza  was  recorded. 

Comparative  data  of  the  21  collectives  containing  18,180  men,  where 
the  vaccinations  were  not  carried  out  at  all  or  where  they  were  performed 
with  type  A2  monovaccine,  testified  to  the  completely  different  distribu¬ 
tion  in  the  intensity  of  outbreaks  of  type  B  influenza:  In  7  collectives 
a  very  high  and  high  incidence  was  noted,  in  8  collectives  -  a  moderate 
and  low  incidence,  and  in  the  remaining  6  collectives  no  rise  in  morbidity 
was  observed. 

Completely  analogous  results  were  obtained  when  processing  the  data 
on  incidence  in  inoculated  and  noninoculated  collectives  during  the  periods 
of  the  type  A2  and  B  outbreaks  depending  on  the  strength  of  the  collectives. 
We  broke  all  the  collectives  down  into  3  groups:  1st  -  less  than  500  persons, 
2nd  -  mere  than  500  but  less  than  1000  persons,  and  3rd  -  collectives  con¬ 
taining  more  than  1000  men.  It  turned  out  that  very  clear  divergences  in 
the  intensity  of  influenza  infection  among  inoculated  and  noninoculated 
persons  did  not  depend  on  their  absolute  numbers.  The  greatest  divergences 
in  the  average  indices  of  morbidity  for  the  outbreaks  of  A2  and  B  were  noted 
in  the  largest  collectives,  where  the  influence  of  such  factors  as  turnover 
of  personnel,  irregularity  of  contacts,  etc.,  is  displayed  with  lesser 
uniformity.  The  average  index  of  type  A2  influenza  incidence  per  1000  men 
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in  the  5  Largest  inoculated  collectives  with  a  total  numerical  strength 
of  6,767  persons  comprised  6.7.  In  the  5  control  collectives  with  a  total 
numerical  strength  of  8,006  persons,  the  average  index  reached  139.6  per 
1000.  Lesser  divergences  during  the  period  of  the  outbreak  of  type  A2  in¬ 
fluenza  were  noted  in  collectives  with  an  average  and  small  numerical 
strength. 

During  the  period  of  the  outbreak  of  type  B  influenza  the  differences 
in  the  average  indices  of  morbidity  between  noninoculated  and  inoculated 
were  displayed  very  clearly  in  each  group  of  collectives  which  differed 
according  to  numerical  strength. 

Table  3  and  figure  1  present  the  total  data  on  the  apportionment  of 
the  number  oi  collectives  with  a  various  intensity  of  outbreaks,  with  a 
demonstration  of  the  great  frequency  of  strongly  infected  collectives  in 
the  noninoculated  groups  and  the  comparative  rarity  of  such  cases  in 
the  inoculated  collectives  during  the  period  of  the  type  A2  influenza  epi¬ 
demic,  and  their  complete  absence  during  the  period  of  the  type  B  influenza. 

Figure  2  presents  the  dynamics  of  morbidity  among  inoculated  and  nonin¬ 
oculated  groups  during  the  period  of  the  first  and  second  wave,  indicating 
the  significant  differences  in  incidence  among  inoculated  and  noninoculated 
groups  in  the  various  periods  of  January--February ,  when  the  epidemic  of  A2 
influenza  took  place,  and  March — April  1962  when  the  outbreak  of  type  B 
influenza  was  observed. 

In  the  epidemiological  observations  organized  by  us,  the 
effectiveness  of  live  influenza  vaccine  was  shown  with  sufficient  reliability, 
with  the  exception  of  the  influence  of  accidental  factors. 

A  good  quality  of  preparation  and  exactness  in  carrying  out  the  inocu¬ 
lations  are  compulsory  conditions  for  the  effective  application  of  live  vac¬ 
cine  against  influenza.  The  feasibility  of  analyzing  the  results  obtained 
is  determined  by  the  thorough  and  complete  exposure  of  all  cases  of  influenza 
among  the  inoculated  and  noninoculated  groups. 

Conclusions 

1.  The  qualitative  performance  and  timely  completion,  prior  to  the 
onset  of  a  regular  outbreak,  of  a  triple  immunization  encompassing  the  largest 
number  of  collectives,  must-be  considered  the  main  conditions  for  exposing 
the  epidemiological  effectiveness  of  live  Influenza  vaccine.  1 

2.  We-were  able  to  study  the  results  of  the  immunization  of  12,600 
adult  persons,  distributed  among  33  separate  collectives',, during  two  suc¬ 
cessive  epidemics  of  influenza  type  A2  and  B  in  January  —  April  1962. 

3.  In  January--February  1962  in  the  majority  of  these  collectives  an 
outbreak  of  type  A2  influenza  took  place,  and  beginning  with  March  a  wave 

of  influenza  type  B  emerged.  During  this  a  significantly  more  intense  inci¬ 
dence  rate  with  type  A2  and  B  influenza  was  observed  in  the  control  noninocu¬ 
lated  collectives  than  in  the  collectives  which  were  encompassed  by  the  al¬ 
most  complete  administration  of  live  influenza  vaccine. 


Literature 


i 


Smorodintsev,  A.  A-.  Korovin,  A.  A.,  Influenza,  Leningrad  1961,  p  175. 

Smorodintsev,  A.  A.,  Chaikina,  <>.  M. ,  Burov,  S.  A.,  Et  al.,  Zh.  gig, 
epidemiol.  (Prague).  1961,  vol  5,  p  51. 

Idem.,  Vopr.  vlruaol..  1962,  No  9,  p  683. 

Smorodintsev,  A.  A.,  Klin,  med. .  1962,  No  11,  p  33. 


6. 


Intensity  of  j nf lueflxa  morbidity  among  inoculated  and  noninoculated  groups  during  the  period  of 


and  in  table  2,  morbidity  in  the  range  of  5  cases  per  1300  men  for  a  decade 
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Figure  1.  Intensity  of  influenza  incidence  in  indices  per  1000  among 
persons  inoculated  and  noninoculated  with  live  influenza  vaccine 


I  -  noninoculated;  II  -  inoculated. 
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Figure  2,  Influenza  incidence  among  inoculated  and  noninocul^te  men  in  1962 
1  -  inoculated;  2  -  noninoculated. 
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